Long-term clenbuterol administration alters the isometric contractile properties of skeletal muscle from normal and dystrophin-deficient mdx mice.
1. This study was designed to establish whether long-term treatment with the powerful anabolic agent clenbuterol has beneficial effects on dystrophin-deficient skeletal muscle function. 2. Normal (C57BL/10) and dystrophic (mdx) mice were administered clenbuterol (2 mg/kg per day) for 15 weeks. At 20 weeks of age, the extensor digitorum longus (EDL) and soleus muscles were removed, and their contractile and histochemical properties analysed. 3. Absolute and relative muscle masses were larger (P < 0.001) in mdx compared to C57BL/10 mice. These larger muscles produced larger absolute forces (P < 0.01) in the soleus of mdx mice compared to normal mice. Relative tetanic force was also larger (P < 0.05) in the soleus of mdx mice. In contrast, the absolute tetanic tension of the EDL was reduced (P < 0.01) in mdx mice compared to C57BL/10 mice, and both relative twitch and tetanic tensions were also lower (P < 0.001) in mdx mice. 4. Clenbuterol increased the lean muscle mass in both normal (10%, P < 0.05 and 20%, P < 0.01 for the EDL and soleus, respectively) and dystrophic (7%, P < 0.05 and 11%, P < 0.01) groups. Twitch contraction times were significantly faster in both the EDL (P < 0.001) and soleus (P < 0.01) muscles following clenbuterol administration, supported by fibre-type transitions towards fast-twitch fibres. Relative force levels of the soleus muscle of both C57BL/10 (40%, P < 0.01) and mdx (20%, P < 0.01) mice were increased significantly following clenbuterol treatment. No changes in the absolute or relative forces of the EDL muscles were observed in response to clenbuterol administration. 5. Clenbuterol was thus able to increase the force output of a slow-twitch, mixed (hence human-like) muscle but not fast-twitch muscle from mdx mice. The results lend tentative support to the potential role of clenbuterol as an anabolic agent in the treatment of muscle wasting diseases.